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Abstract. One of the distance learning system’s functions is to train attendants for 
easier learning and new knowledge acquisition in education. Such a system 
introduction in education requires preparations regarding maintenance, system 
termination prevention and possible accompanying costs. Present paper shall 
elaborate the advantages of such a system within a local cloud solution compared 
to the traditional approach in more detail.   
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1. Introduction
The proces of globalization brought about back door challenges to all institutions. 
Traditional learning methods are proving inadequate in new environment. Global 
economic crisis has largely contributed to reduction of IT related financial funds. The 
above resulted with educational institutions being forced to undertake number of 
changes. Herein further the study will explain how the way distance learning system 
located on the local cloud solution compares to a traditional solution, and the way it’s 
both technical and constructive solutions simplify system’s technical maintenance. 
2. Materials and methods
Firstly, we need to explain the definition of cloud computing solution. The one that 
stands out is Gartner's definition, claiming that: "Cloud computing is a style of 
computing in which scalable and elastic IT-enabled capabilities are delivered as a 
service to external customers using Internet technologies". 
The second, generally accepted definition of cloud computing solution is the one 
provided by the US National Institute of Standards and Technology (NIST), stating that 
“Cloud computing is a model for enabling convenient, on-demand network access to a 
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shared pool of configurable computing resources (e.g., networks, servers, storage, 
applications, and services) that can be rapidly provisioned and released with minimal 
management effort or service provider interaction”.  1 
In contrast to the traditional computing, involving the software being actually 
purchased, cloud computing solution implies moving user’s data to the Internet. Cloud 
computing solutions are being expected double-digit growth in the coming years, and 
according to Gartner's predictions as many as 30% of enterprises by the 2015 would 
change their IT resources usage purpose. Private users are presently utilizing the cloud 
computing predominantly for file storage or Webmail services. In general, all 
applications that are currently being utilized on PCs should continue as services via 
cloud computing solutions.  
In Serbia, at present, a wide range of services are being offered. The cooperation 
based on VMware solutions is one of the most important. Telekom Srbija (thanks to 
their regional market presence in Montenegro and Bosnia and Herzegovina as well) has 
about nine million subscribers, and being mobile telephony services operator as well as 
broadband Internet provider, represents an ideal partner. There is a business 
requirement for both public and private cloud solutions offering flexible use of virtual 
infrastructure, virtual servers renting, i.e. either server and user applications or entire 
platform. Such services’ elements include company Cloud computing connectivity with 
the system infrastructure location, access to the virtual desktop and/or server devices, 
virtual elements creation and setup according to customer requirements, as well as 
corresponding applications installation and configuration. Services are always 
accompanied by the data security support systems as well as system’s crash recovery 
mechanisms. 2 
Data storage was one of the issues not previously associated with the solution. If the 
service being utilized, provided by cloud computing solution vendor not located in the 
country of our institution where it’s actually being used, and we opt to cancel the 
services, what would then happen to our data and how sure can we be that they will not 
end up being misused? 
The present paper will try to provide explanation of an ideal solution for the above 
problems, detailing the implementation of the local cloud computing solution 
containing distance learning software. 
In order to gain insight into feasibility of distance learning system introducing we 
have conducted research utilizing the scientific investigation and survey techniques. 
Survey in written was conducted on a sample totaling one hundred students aged 
between 19 and 25. All of the surveyed had already accessed distance learning system. 
Survey questions designated as essential for the distance learning introduction are: 
whether the use of information technology is necessary in the distance learning process 
and whether they regard Internet classroom as a useful tool for students. 
Obtained survey results are more than sufficient for us to realize the need for such 
system (Figure 1).  
 
 
                                                          
1 NIST Tech Beat : “Final Version of NIST Cloud Computing  Definition”, October 25, 2011, 
Published 
2 Alargić P, Tanja K. “ INFOTEH-JAHORINA” Vol. 13, March 2014. 
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Figure1.  Distance learning system requirement 
Number of surveyed individuals with positive stand regarding such a platform 
requirement amounted to 87%, while 100% of respondents believe this system is one of 
the most useful tools during the course of the study (Table 1). 
The following factor affecting the feasibility of such a system introduction is renting 
storage space cost and leasing Cloud computing solution to store the required software.  
As an innovative and cost-effective solution, taking into account the herein above 
pointed issues, indeed proved to be the one in the form of a combined free software 
tools, regular PC and widely available Internet connection. Free Ubuntu Server 
platform is the one we decided to implement as our basis platform3 . In addition to free 
platform we utilized their free cloud computing solution called Ubuntu OpenStack, 
which we used to perform our server virtualization4. 
3. Implementation
The system of at least seven PCs, each of which have two hard drives, as well as 
additional requirement that the two PCs each have two network interface cards (NIC), 
are required in order to implement internal cloud computing server. Ubuntu Server 
platform needs to be installed on PCs that have two network cards.  
It is then necessary for all of the PCs to be connected to the internal private network 
in order to utilize other PCs’ resources. OpenStack Ubuntu platform implementation is 
the step that follows, used to configure or change our cloud computing solution 
performance (Figure 2). 
Table 1. Students’ requirement regarding e-learn classroom 
The use of information technology is necessary 
in the e-leaning process 
87% 
3 www.ubuntu.com/server 
4 www.ubuntru.com/Cloud/openstack 
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I regard Internet classroom as a useful tool for 
students 
100% 
 
 
 
Figure 2. Ubuntu OpenStack 
With this our internal cloud computing solution is properly configured and ready for 
use. It is now necessary to install and configure one of the distance learning solutions 
on such configured and set platform. We also opted for a free of charge solution, based 
on Open Source platform. OpenSource platform is a term used to describe “free of 
charge” software provided to users, having no restrictions how to be utilized, modified 
or shared. In general, source code is made fully available to user so that he/she is able to 
fully customize it as per specific requirements5.   Moodle platform represents good 
solution being applied worldwide, and also translated into numerous languages, 
including Serbian6.  Simple installation of Apache server7  and a MySQL database8  
utilizing only the command line on our platform, as well as Moodle distance learning 
platform installation – rendered the system ready for setup and operation (Figure 3). 
 
 
Figure 3. Moodle platform - configured system is ready for operation 
                                                          
5 http://tehnografija.net/operativni-sistemi/linux-operativni-sistemi/sta-je-zapravo-open-source/ 
6 www.modle.org 
7 http://http.apache.org/ 
8 http://www.mysql.com/ 
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The final step represents opening of our private Cloud computing PC network to the 
Internet. This is accomplished by enabling free passage on our router (allowing access 
to Internet) for the PC where Moodle distance learning platform has been installed. 
Those router settings are found in the section entitled "Port Range Forwarding", and it 
is necessary to enter the PC’s with installed distance learning platform IP address and 
port 80, and save such data in settings (Figure 4). 
In order to explain why we opted for cloud computing platform model in a local 
network (with number of PCs, as in our case, are connected in one system) and not 
utilizing until now prevailing approach (available via the services provider lease), we 
must have knowledge regarding cons/pros of such systems. In Table 2. we have 
compared two systems, local cloud computing solution and services purchase. 
The advantage of our cloud computing solution is based on its ability to: 
• Control of the management system,
• Lock,
• Failure isolation,
• Risk adjustment,
• Data protection,
Failure isolation is an important feature to be singled out. Multiple leases and shared
resources are the Cloud Computing defining characteristics during the services 
purchase. It Includes failure mechanisms for sharing storage, memory, routing, and 
even good reputation among different occupants such is the so-called VM/hyper 
jumping. One is to keep on mind the low current frequency of attacks on resources 
isolation mechanisms, with experience requiring caution even at this stage. 
Another characteristic that must not be omitted is insecure or incomplete data 
deletion. At service purchasing point, when the request is made to delete cloud 
resources, it may happen, as with many operating systems, that the data is not actually 
deleted. Adequate or timely data deletion can also be disabled (or undesirable from a 
user's perspective) or for the reason of unavailability of additional data copies or 
because destruction disk contains other clients’ data. In case of multiple requests and 
hardware resources re-use, this represents a greater user risk than a separate software.9 
4. Maintenance suitability
System’s maintenance suitability is the single most important as well as decisive 
characteristic of cloud computing solution in the local network in conjunction with 
distance learning platform. 
9 Ljiljana Paunović, “Cloud computing kao vrsta web hosting servisa”. http://www.itresenja.com/ 
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Figure 4. Router settings 
Table 2. Local cloud computing solution and services purchase comparative 
review 
SERVICE 
CLOUD 
local 
CLOUD 
service 
purchase 
Usage and response 
time reduction 
X X 
Infrastructure 
errors minimization 
X X 
Basic costs 
reduction 
X X 
Innovation pace 
increase 
X X 
Loss of control over 
management system 
X 
Locking X 
Failure isolation X 
Harmonization risks X 
Management 
interface compromise 
X 
Data protection X 
Insecure or 
incomplete data 
deletion 
X 
Malicious intrusions X X 
Delay X 
In an effort to define, we can single out that maintenance suitability represents 
probability of projected maintenance procedure being carried out at the provided time, 
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environmental conditions and at minimal cost.10  Thereby, the maintenance suitability is 
related to: 
• Technical system structure simplicity principle and benefits of combining
them, 
• System’s build quality,
• Conditions for performing maintenance activities, and
• System’s integral support level.
The herein laid out system is not flawlessly designed, and as well as with any other
similar system, there are parts and particles prone to failure. Such positions can be 
called “weak points”. There are many different ways to detect weak points: 
• During system’s operation commencement, with initial failures, and
• During the working process.
The most important thing is to find, analyze how to troubleshoot and remove them.
Weak points may reveal themselves by the emergence of failure, so they should not be 
sought out, even though weak points are often not recognized because the failure is 
remedied and a weak point remains and is able to surprise again. 
Based on failure information on our local network cloud computing system, we are 
able to calculate the performance indicator on the basis of which we can get information 
on whether system possesses weak points or not. Performance indicator (K) is 
calculated utilizing the following formula: 
(1) 
With : 
a Count on this kind of previous failures, 
b Mean time between two failures, 
c Records keeping time or system’s integral parts that failures are being 
considered, and 
d Number same type of assemblies or system’s integral parts that failures are 
being considered. 
The system being observed shall first include cloud computing solution purchase and 
calculate the performance indicator (K1), observing only the number of the same 
assembly which was in failure. 
(2) 
With : 
a1=24 
b1=14 (days) 
c1=365 (days) 
d1=1 
10 Prof. dr Živoslav Adamović, doc. Dr Cariša Bešić : „Održavanje tehničkih sistema“, Želnid, 
Beograd, 2008. 
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Resulting performance indicator is K1=0.92054. 
Another system being observed is local network cloud computing solution (herein 
above described) and we shall calculate its performance indicator (K2). 
(3) 
With :  
a1=3 
b1=36 (days) 
c1=365 (days) 
d1=1 
Resulting performance indicator is K2=0.29589. 
As can be seen, measurement results show the obtained failure coefficient for Cloud 
computing solution in conjunction with the Moodle distance learning system is multiple 
times lower when compared to the same system with the service provider. 
Finding technical systems’ weak points, except for the failure monitoring process, 
there is a proceeding by which to monitor stoppage and stoppage caused costs. Utilizing 
this method of finding weak points by monitoring the cost or stoppage is done 
periodically, and results then compared with the expected state. 
5. Conclusion
The presented study describes and identifies the benefits of local based cloud 
solutions in conjunction with distance learning system. The new era demands reliable 
information and communication systems operation, either for business or private 
purposes. Low reliability and availability lead to safety endangerment, customer 
dissatisfaction and great losses both because it is not delivering services, and at the 
same time running with higher maintenance costs. Reliability can be no longer 
calculated on the basis of hardware reliability only, but must take into account the 
software reliability as well. However, a human represents huge factor in system 
reliability, especially in determining the reliability of task execution system with human 
being part thereof, or is triggered in the event of failure of some of the system’s 
functions. During the last twenty years, due to a lack of classical statistical approach in 
determining the reliability and suitability of the ever growing requirement for 
calculating the failure coefficient, based on the measurement and determination of the 
weakest links in the observed system. Rapid development of new and modern 
technologies indicates that the challenges being put before the reliability experts are still 
immense, especially when it comes to systems with increasingly present hardware and 
software. 
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